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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform strong kneading by a 
simple process and inexpensive equipment and to satisfactorily 
ensure a heating and mixing time at a high temp, by arranging a 
heating device heating a cylindrical body and heating the kneaded 
matter flowing through the cylindrical body in succession to the 
heating in a kneader. 

SOLUTION: A cylindrical metal body 12 is connected to the 
discharge port 7 of a continuous kneader and an electric heater 
13 is attached to the cylindrical body along with the continuous 
kneader 1 to heat the cylindrical body. 100 pts. of straight chain 
dimethylpolysiloxane blocked at both terminals thereof by a 
vinyldimethylsilyl group and having viscosity of 1O,O00cSt at 25° 
C and 67 pts. of a wet silica fine powder with a specific surface 
area of 180m2/g and bulk density of 0.1 kg/I being a filler are 
continuously supplied to a supply port 2 as main agents by using 
a gear pump and a powder quantitative feeder 3. The kneaded 
matter in the cylindrial body 12 is heated at 80-300° C for 1min 
or more. Therefore, strong kneading is performed by a simple 
process and a heating and mixing time at a high temp, can be 
satisfactorily ensured. 
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CLAIMS 

[Claim(s)] 

[Claim 1]Have the following and a granular material and base resin which were supplied from a continuous 
kneading machine feed hopper are kneaded, Form successively barrels which circulate kneaded material 
discharged from this outlet by outlet of a continuous kneading apparatus for liquid silicone rubber base 
manufacture which is extruded and is discharged from a continuous kneading machine outlet, and. A 
continuous manufacturing installation of a liquid silicone rubber base which allocates heating apparatus 
which heats this barrel and is characterized by constituting so that kneaded material which circulates 
inside of the above-mentioned barrel can be succeedingly heated to heating in the above-mentioned 
kneading machine. 

A continuous kneading machine of one axis, biaxial, or a multiple spindle. 

A granular material volumetrical feeder which supplies a granular material to a material supply port 
established in the continuous kneading machine upper part. 

A base resin tank and a base resin feed pump which supply liquefied organopolysiloxane base resin to the 
above-mentioned feed hopper. 

Heating apparatus which heats a continuous kneading machine. 

[Claim 2]The device according to claim 1 which allocates a static mixer in the above-mentioned barrel. 
[Claim 3]The device according to claim 1 or 2 which the two or more above-mentioned barrels were 
formed successively, and infixed a pump for a liquid silicone rubber base transfer between each barrel. 
[Claim 4]Use the device according to claim 1, 2, or 3, and viscosity at 25 ** which contains at least two 
reaction groups in one molecule uses liquefied organopolysiloxane 100 weight section which is 100 - 
1,000,000cSt as (A) base resin, and. (B) A continuous manufacturing method of a liquid silicone rubber 
base characterized by heating this kneaded material succeedingly within the above-mentioned barrel after 
specific surface area carries out 5-100 weight-section use of the silica system bulking agent which is 
more than 50-m 2 /g and kneads the above (A) and the (B) ingredient with the above-mentioned kneading 
machine as a granular material. 

[Claim 5]A method according to claim 4 which is a range whose cooking temperature of kneaded material 
in the above-mentioned barrel is 80-300 **, and heated this kneaded material 1 minute or more. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the continuous manufacturing installation and continuous 
manufacturing method of the liquid silicone rubber base which can manufacture an efficient quality liquid 
silicone rubber base with an easy process and a cheap device. 
[0002] 

[Description of the Prior Art]What carries out an addition reaction and is stiffened under existence of 
what roughly divides, mixes organic peroxide to organopolysiloxane crude rubber as silicone rubber, 
carries out heating vulcanization, and is used as a hardened material, and the vinyl group used abundantly 
for injection molding in recent years is used widely. 

[0003]In any case, a lot of bulking agents or reinforcing agents are mixed to the organopolysiloxane crude 
rubber or vinyl group content organopolysiloxane which is base resin, and these silicone rubber is 
improving physical properties. For example, 5-200 weight-section addition of the inorganic filler is carried 
out to organopolysiloxane 100 weight section, and the life-span of [ the various physical properties 
corresponding to OA equipment ] is made to extend in JP,62-252457,A. In JP,5-28737,B, the bulking 
agent which makes representation impalpable powder silica of zero to 300 weight section to 
organopolysiloxane 100 weight section is mixed, and the silicone rubber composition for injection molding 
is manufactured. 

[0004] However, when adding such a bulking agent or a reinforcing agent so much and manufacturing 
silicone rubber, if the surface treatment of a bulking agent or a reinforcing agent is fully performed or 
prolonged heat treatment is not added in relatively high temperature, the product where physical 
properties were stabilized is hard to be obtained. For example, at JP,7-238228,B, in order to control the 
viscosity rise by temporality and to give good preservation stability, hexamethyldisilazane is added, and 
the temperature of 1 hour and also 100-250 ** is performing heat-treatment at ordinary temperature for 

2 hours or more. At JP,61-130344,A, the heating mixing process of 2 to 3 hours is performed at 150 **. 
[0005]Although research of former versatility is made especially about the manufacturing method of liquid 
silicone rubber, Processing until it mixes the silicone oil and the inorganic filler which are base resin also 

in this case and obtains base polymer is a problem, and in order to raise the rubber strength of the usually 
scoured base polymer, it is necessary to perform a powerful scour lump and heat-treatment 
[0006]It elaborates on the continuous production method with which research is advanced briskly on the 
other hand using the continuous kneading apparatus which uses one axis or a biaxial screw extruder. As 
shown in drawing 4 , a continuous kneading apparatus In this case, the continuous kneading machine 1 of 
one axis, biaxial, or a multiple spindle, The granular material volumetrical feeder 3 which supplies a 
granular material to the material supply port 2 established in the continuous kneading machine upper part, 
The base resin tank 4 and the base resin feed pump 5 which supply organopolysiloxane base resin to this 
feed hopper 2, and the heating apparatus 6 which heats a continuous kneading machine are provided, the 
raw material (base resin and granular material) supplied from the continuous kneading machine feed 
hopper 2 is kneaded, and it is discharged from the continuous kneading machine outlet 7. This continuous 
kneading machine 1 can be equipped with the adjustment oil addition opening 8 or the deaeration port 9, 
viscosity can be adjusted with the adjustment oil addition opening 8 at the time of discharge of kneaded 
material, and the suction removal of a volatile constituent is made by the capacitor 10 and the vacuum 



pump 11 if needed from the deaeration port 9. 

[0007]In such a continuous kneading apparatus, in order to apply a big share rate and to scour by a high 
velocity revolution, the axial length rate over a screw diameter has a limit, the holding time within a 
continuous kneading machine is restricted naturally, and from tens of seconds, since it is about several 
minutes, hotter processing etc. are usually performed. 

[0008]However, in order to obtain the liquid silicone rubber base which has outstanding physical 
properties, Are raising preservation stability so that easily [ a certain amount of cooking time is required 
with big kneading energy, for example, /, in JP,4-28008,B, an apparatus kneading part may be heated at 
200-300 ** using a biaxial type continuous kneading machine and / the application or the automation to 
an injection molding machine ], but. It is thixotropic, and since kneaded material is inferior to mobility, it is 
difficult for it to obtain the base of the stable quality. Although secure kneading and cooking time, and a 
process is divided by kneading temperature's being 150-300 **, and connecting two biaxial continuous 
kneading machines continuously in U.S. Pat. No. 5409978 and the technique of making heat-treatment 
time extend is proposed, Although it becomes complicated furnishing, reservation of long holding time was 
difficult for this method. Therefore, development of the continuous manufacturing method of the liquid 
silicone rubber base using the method of easier and rational kneading heating is desired. 
[0009]In this invention, it was made in view of the above-mentioned situation. 

Therefore, a powerful scour lump and the heating mixing time in an elevated temperature can be secured 
to satisfaction with an easy process and cheap equipment, and it aims at providing the continuous 
manufacturing installation and continuous manufacturing method of a liquid silicone rubber base which 
give an efficient stable and quality liquid silicone rubber base. 

[0010] 

[Means for Solving the Problem]This invention in order to attain the above-mentioned purpose A 
continuous kneading machine of (1) 1 axis, biaxial, or a multiple spindle, A granular material volumetrical 
feeder which supplies a granular material to a material supply port established in the continuous kneading 
machine upper part, A base resin tank and a base resin feed pump which supply liquefied 
organopolysiloxane base resin to the above-mentioned feed hopper, Provide heating apparatus which 
heats a continuous kneading machine, and a granular material and base resin which were supplied from a 
continuous kneading machine feed hopper are kneaded, Form successively barrels which circulate 
kneaded material discharged from this outlet by outlet of a continuous kneading apparatus for liquid 
silicone rubber base manufacture which is extruded and is discharged from a continuous kneading 
machine outlet, and. A continuous manufacturing installation of a liquid silicone rubber base having 
allocated heating apparatus which heats this barrel, and constituting so that kneaded material which 
circulates inside of the above-mentioned barrel can be succeedingly heated to heating in the above- 
mentioned kneading machine, (2) Form successively a device of the above-mentioned (1) statement which 
allocates a static mixer in the above-mentioned barrel, and the two or more (3) above-mentioned barrels, 
and. A device a device the above (1) which infixed a pump for a liquid silicone rubber base transfer 
between each barrel, or given in (2), (4) above (1), (2), or given in (3) is used, (A) Viscosity at 25 ** which 
contains at least two reaction groups in one molecule uses liquefied organopolysiloxane 100 weight 
section which is 100 - 1,000,000cSt as base resin, and. (B) Specific surface area carries out 5-100 
weight-section use of the silica system bulking agent which is more than 50-m 2 /g as a granular material, 
A continuous manufacturing method of a liquid silicone rubber base characterized by heating this kneaded 
material succeedingly within the above-mentioned barrel after kneading the above (A) and the (B) 
ingredient with the above-mentioned kneading machine, And cooking temperature of kneaded material in 
the (5) above-mentioned barrel provides 80 - a method of the above-mentioned (4) statement of being a 
range which is 300 ** and having heated this kneaded material 1 minute or more. 

[0011]Accordingto a continuous manufacturing installation and a continuous manufacturing method of a 
liquid silicone rubber base of this invention. A barrel which can be heated to a continuous kneading 
machine exit in order to secure heating mixing time in the above-mentioned elevated temperature is 
connected, Succeedingly continuous heating mixing can be performed, and an easy process and cheap 
equipment can perform a powerful scour lump compared with a conventional method, and. Heating mixing 
time in an elevated temperature can be secured to satisfaction, moreover, a viscosity rise by temporality 



of a silicone rubber base can be controlled also in a continuous manufacturing method, and a liquefied 
base excellent in preservation stability can be manufactured. 

[0012]By adjusting length and a diameter of a heating cylinder according to this invention device and a 
method, Heat-treatment time can be changed freely, without a continuous kneading machine's scouring 
and reducing lump power, a share rate, etc., When heat-treatment which was a problem of continuous 
manufacture of the conventional liquid silicone rubber base can be adjusted easily and can be performed, 
There are a part which it is simpler in process than in a method of combining a continuous kneading 
machine with multistage, and a process is simplified, and can reduce a manufacturing facility, and an 
advantage which the amount of money for plant-and-equipment investment can also suppress cheaply. 
[001 3]A gear pump can be formed in heating cylinder pars intermedia connected with the above- 
mentioned continuous kneading machine in this invention when a liquid silicone rubber base was high 
consistency, a method of holding extrusion impelling force, or forming a static mixer in said heating 
cylinder, and making a heat history equalizing can also be used together, and it is dramatically 
advantageous industrially. 
[0014] 

[Embodiment of the Invention]Hereafter, drawing 1 explains per example of this invention device. About 
the conventional device and identical configuration parts of drawing 4 , the same reference mark is 
attached and the explanation is omitted. 

[0015]In the device of drawin g 4, the device of this drawin g 1 connects the barrel 12 which can be heated 
to said continuous kneading machine outlet 7, and installs the heating apparatus 13 in this barrel 12, and 
enables heating of kneaded material continuously. 

[0016]The continuous kneading machine used by this invention is a continuous kneading machine of one 
axis, biaxial, or a multiple spindle, and the apparatus usually marketed can be used for it. As the above- 
mentioned continuous kneading machine, TEM (made by Toshiba Machine Co., Ltd.), KRC (made in 
Kurimoto Steel Place), etc. are mentioned, for example. 

[0017]as such a numerical value that the above-mentioned continuous kneading machine is preferred and 
realistic that the axial length L to screw diameter D is large in order to lengthen holding time at the time 
of kneading — ratio-of-length-to-diameter= — ten or more, especially, the thing beyond ratio-of-length- 
to-diameter=30 is preferred and is used abundantly. 

[0018]One place or two or more auxiliary agent addition openings, a deaeration port, the sensor mounting 
port for instrumentation, etc. can also be provided between outlets from a feed hopper not to mention a 
material supply port or a kneaded material outlet like [ the above-mentioned continuous kneading 
machine ] the conventional kneading apparatus shown in drawing 1 . It is also possible to double with 
object products and to use the apparatus which can be cooled [ heating or ]. 

[0019]If the barrel connected with a continuous kneading machine is provided with the heating apparatus 
which can be held to desired temperature, shape will not be asked, but following on the continuous 
kneading machine of the preceding paragraph, pressure loss is suppressed as much as possible, and it is 
preferred that it is cylindrical for heat-treating efficiently. 

[0020]Although neither of the methods, thermal heating, electric heater heating, nor steam heating, can be 
available for heat-treatment and it can install a device suitable for these heat-treatment, As for 
especially the heating conditions especially of the kneaded material which circulates the inside of a barrel, 
it is desirable for the range for 5 minutes or more to take 1 minute or more at 150-300 ** 80-300 **. 
Hydrophobing of the silica system bulking agent in which the cause which causes a viscosity rise 
according [ cooking temperature ] to temporality by heating of less than 80 ** and a short time contains 
a silanol group much may not fully be performed, In order [ which may produce degradation of liquefied 
organopolysiloxane, and the separation of a reaction group and main chain cutting which are base resin, 
and which it specifically has in / at least two / one molecule if it exceeds 300 **, and especially secures 
the preservation stability of a liquid silicone rubber base ] to carry out, the range of 150-300 ** is 
preferred. 

[0021]The length and the diameter of the barrel concerned are adjusted by the time which can secure the 
preservation stability of a liquid silicone rubber base. When the viscosity of the liquid silicone rubber base 
extruded from a continuous kneading machine is high consistency or the base transfer impelling force 
several meters and in the barrel concerned declines in the length of the barrel concerned, It is preferred 
to divide the barrel 12 concerned into two division or the plurality beyond it, as shown in drawi ng 2, and to 



insert the pump 14 for a liquid-silicone-rubber transfer which can be heated in a division part. It is 
preferred to heat this pump as well as the barrel concerned. 

[0022]As a pump for a liquid-silicone-rubber transfer, a gear pump, a snake pump (made by MAAG), for 
example, EXPAC, a Mono pump (product made from **** Equipment), etc. are used suitably. 
[0023]In order to make more into homogeneity the heat history which the liquid silicone rubber base 
which passes through the inside of the barrel concerned receives in this invention, it is also an effective 
means to insert a static mixer in the inside of the barrel concerned. It is also possible for this static mixer 
to be inserted into the barrel 12, as shown in drawing 3 , and to use together with the above-mentioned 
pump 14 for a liquid-silicone-rubber transfer. 

[0024]As the above-mentioned static mixer, a static mixer (Made in NORITAKE Company) etc. can use it 
conveniently, for example. 

[0025]The above-mentioned device is used for the manufacturing method of this invention, (A) As a 
liquefied organopolysiloxane (B) granular material which contains at least two reaction groups in one 
molecule as base resin. The liquid silicone rubber base containing the silica system bulking agent more 
than specific surface area 2 [ of 50 m ]/g whose main ingredients are Si0 2 is manufactured continuously. 
[0026]lf it is organopolysiloxane which has at least two or more reaction groups in one molecule, it is 
usable in anything, but here the (A) ingredient which is base resin of a liquid silicone rubber base. It is 
shown by especially the following average composition formula (1), and at least two or more reaction 
groups and the organopolysiloxane which especially has an alkenyl group or a hydroxyl group are suitably 
used into one molecule. 
R a Si0 (4-a)/2 ™ 

(However, the inside R of a formula is a basis chosen from an alkeny! group, a hydroxyl group, and a 
monovalent hydrocarbon group, and its at least two pieces are an alkenyl group or a hydroxyl group.) a is 
the number of 1.95-2.05. 

[0027]In the above-mentioned formula (1), the thing of the carbon numbers 2-4, such as a vinyl group and 
an allyl group, can be mentioned as an alkenyl group of R. As a monovalent hydrocarbon group as R other 
than an alkenyl group and a hydroxyl group, The thing of the carbon numbers 1-12 is preferred, for 
example, aryl groups, such as cycloalkyl groups, such as alkyl groups, such as a methyl group, an ethyl 
group, a propyl group, a butyl group, and a pentyl group, and a cyclohexyl group, a phenyl group, and 
benzyl, etc. are mentioned, a is the number of 1.95-2.05. 

[0028]As for especially the viscosity of this organopolysiloxane, in 25 **, it is preferred that it is 1,000 - 
100,000cSt 100 to 1,000,000 cSt 

[0029]Next, as a (B) ingredient which is a bulking agent, the main ingredients are Si0 2 and the silica 

system bulking agent powder more than 50-m 2 /g is used for specific surface area. As such a bulking 
agent, fumed silica, sedimentation nature silica, hydrophobing processing silica, etc. are mentioned, for 
example. The refining powder to which included the modifier a part for silicone oil and for silica surface 
processing, etc. a little, and bulk density was made to increase in addition to the above-mentioned silica 
can also be used effectively. Bulking agents other than a silica system bulking agent can be blended as 
occasion demands. 

[0030]According to [ it is effective from the purpose of this invention, and ] this invention, that it is 25 - 
80 weight section especially the loadings of this silica system bulking agent five to 100 weight section to 
organopolysiloxane 100 weight section of the above-mentioned (A) ingredient Even when abundant 
combination of the bulking agent is carried out, a stable silicone rubber base can be manufactured 
certainly. 
[0031] 

[Effect of the InventionjAccording to this invention method, by adjusting the length and the diameter of a 
heating cylinder object, Heat-treatment time can be changed freely, without a continuous kneading 
machine's scouring and reducing lump power, a share rate, etc., The heat-treatment which was a problem 
of continuous manufacture of a liquid silicone rubber base conventionally is easy, the viscosity rise by 
temporality can be controlled also in a continuous manufacturing method compared with the conventional 
method, and a liquid silicone rubber base with preservation stability can be manufactured. It is simpler in 
process than in the method of combining a continuous kneading machine with multistage, and there is an 



advantage which the amount of money for plant-and-equipment investment also suppresses cheaply. 
[0032] 

[ExamplejAlthough an example and a comparative example are shown and this invention is explained 
concretely hereafter, this invention is not restricted to the following example. It is a value [ in / each / 
the part in each example can be set to a weight section, and / in viscosity / 25 ** ]. 
[0033]The continuous kneading machine used in the example has a mechanism shown in drawing 1 - 3. 
They are a screw diameter of 50 mm, and the three-section screw said direction rotation type biaxial 
screw extruder of ratio-of-length-to-diameter=50 (L is axial length and D is a screw diameter). 
Provide the feed hopper which adds the silica powder which uses as the main ingredients Si0 2 which is 
organopolysiloxane and the bulking agent which are base resin of a liquid silicone rubber base in the 
above-mentioned continuous kneading machine, and the outlet which extrudes kneaded material, and. A 
deaeration port and a vacuum pump aiming at volatile-matter-content removal were installed in the 
continuous kneading machine middle. The oil supply port for adjusting viscosity at the time of the 
discharge from the continuous kneading machine of a liquid silicone rubber base was provided near the 
continuous kneading machine outlet. 

[0034][Example 1] In the device shown in drawing 1 , the cylindrical metal barrels 12 50 mm in inside 
diameter and 500 mm in length are connected to the continuous kneading machine outlet 7, Attach the 
electric heater 13 to this barrel with the above-mentioned continuous kneading machine, and that whose 
heating was enabled is used, 100 copies of straight-chain-shape dimethylpolysiloxane of viscosity 
10,000cSt at 25 ** by which both ends were blocked with the vinyl dimethylsilyl group as base resin from 
the feed hopper, Specific surface area 180m 2 /g and 67 copies of wet system silica impalpable powder of 
0.1 kg/I of bulk density were supplied continuously, using a gear pump and the granular material 
volumetrical feeder 3 as a bulking agent. Holding the temperature of the continuous kneading machine at 
80 ** or less, other portions held from a feed hopper to ratio-of-length-to-diameter=15 at 250 **. The 
temperature of the metallic cylinder connected to the continuous kneading machine was also held 
throughout 250 **. The same both ends as base resin added 95 copies of straight-chain-shape 
dimethylpolysiloxane of 25 ** viscosity 10,000cSt blocked with the vinyl dimethylsilyl group as oil for 
regurgitation viscosity control in the middle of the continuous kneading machine. 

[0035]The holding time of the whole device with which the holding time in a continuous kneading machine 
included the metallic cylinder for 90 seconds was 8 minutes. 

[0036]The liquid silicone rubber base discharged from the device was quenched at 50 ** or less. The 
obtained liquid silicone rubber base measured the viscosity with the passage of time after carrying out 
heating neglect at the initial viscosity immediately after manufacture, and 105 ** for 6 hours using a 
rotational viscometer (the Brookfield viscometer by Tokyo Keiki Co., Ltd., No.7 rotor, 10 rpm). 100 copies 
of liquid silicone rubber bases which manufactured with the described method in order to make a rubber 
elastomer harden a liquid silicone rubber base and to measure a rubber physical property are received, 
The side chain vinyl group content ORGANO polysiloxane oil containing 5 mol of vinyl groups to the Si-0 
group 100 mol of 25 ** viscosity 700cSt 3.6 copies, The hydrogen atom coupled directly with Si atom the 
side chain SiH-group content ORGANO hydrogen polysiloxane oil which is 0.05 mol/g Five copies, The 
isopropanol solution of 1% of platinum concentration was respectively mixed as ethynylcyclohexanol 50% 
of 0.4 copy of organic solution and a curing catalyst, and it was made to harden for 10 minutes at 120 **. 
The obtained rubber elastomer did the rubber physical property examination of hardness, tensile strength, 
elongation, tearing strength, etc. based on JIS-K-6301. Hardness used the spring-loaded hardness tester 
A type, and tensile strength, elongation, and tearing strength measured by using a quick leader (made by 
the Kamishima factory company). The result of viscosity and a rubber physical property is collectively 
shown in Table 1. 

[0037][Example 2] As shown in drawing 2 , the cylindrical metal barrels 12 50 mm in inside diameter and 
500 mm in length are connected to the continuous kneading machine delivery 7, And the electric heater 
13 is attached to this barrel with the above-mentioned continuous kneading machine, further, the gear 
pump (pump for a transfer) 14 was connected to the outlet part of said barrel, heating was made possible 
and the cylindrical metal barrels 12 50 mm in inside diameter and 500 mm in length were continuously 
attached to said gear~pump outlet part again. The liquid silicone rubber base was manufactured by the 
same formula as Example 1 except a gear pump and a metallic cylinder using a device provided with 



heating apparatus. The holding time in a continuous kneading machine was 15 minutes for 90 seconds with 
the whole device including two sets of metallic cylinders, and a gear pump. The result of the viscosity of 
the hardened material obtained like Example 1 and a rubber physical property is collectively shown in 
Table 1. 

[0038][Example 3] As shown in drawing 3 , the cylindrical metal barrels 12 50 mm in inside diameter and 
500 mm in length are connected to the continuous kneading machine delivery 7, The electric heater 13 
was attached to this barrel with the above-mentioned continuous kneading machine, heating was made 
possible, and the static mixer (static mixer) 15 provided with two or more elements was inserted in the 
inside of the barrel concerned. Connect the gear pump 14 to the outlet part of said barrel, and again to 
said gear-pump 14 outlet part continuously 50 mm in inside diameter. The cylindrical metal barrels 12 500 
mm in length and the electric heater 13 were attached, and the liquid silicone rubber base was 
manufactured by the same formula as Example 1 except using the device with which the gear pump and 
the metallic cylinder are provided with heating apparatus. The holding time in a continuous kneading 
machine was 14 minutes for 90 seconds with the whole device including two sets of metallic cylinders, 
and a gear pump. The result of the viscosity of the hardened material obtained like Example 1 and a 
rubber physical property is collectively shown in Table 1. 

[0039][Comparative example] The liquid silicone rubber base was manufactured using the continuous 
kneading machine shown in drawing 4. The manufacture presentation is the same as that of Example 1. 
The holding time in a continuous kneading machine was 90 seconds. 

[0040]According to this invention, from the result of Table 1, it was checked that a quality liquid silicone 

rubber base with little viscosity change can be manufactured at an easy process. 

[0041] 

[Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram showing the continuous manufacturing installation of this invention. 
[Drawing 2] It is a schematic diagram showing other examples which installed the gear pump between the 
barrels of this invention. 

[Drawing 3] It is a schematic diagram showing another example which installed the static mixer and the 
gear pump in the barrel of this invention. 

[Drawing 4] It is a schematic diagram showing the conventional continuous kneading apparatus. 
[Description of Notations] 

1 Continuous kneading machine 

2 Continuous kneading machine feed hopper 

3 Granular material volumetrical feeder 

4 Base resin tank 

5 Base resin feed pump 

6 Heating heater 

7 Continuous kneading machine outlet 

8 Adjustment oil addition opening 

9 Deaeration port 

10 Capacitor 

1 1 Vacuum pump 

12 Barrel 

13 Heating heater 

14 The pump for a transfer 

15 Static mixer 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] 




[Drawing 2] 




[D rawing 3] 




[Drawing 4] 
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(57) tsi5] mm) 

s ftp&gfi i 6 ft SHSBtftttftftQ 
c t ft < § Efe^iin»iBf p B ^^HPiig-efe t> , ftp 




m>m i ] 1 11 2 mmmmmmmmt, a 
mwmimmt, ±mmnmm^/t°v yv 

^rmm Lnzzvm&LTcct mm t tmvty y 

Lfc»^lXf±2|E«©^Bo 

U (A) ±8!|fcLT fcfe2ffl0EJS 

M^wrs2 sxicm&ife&tfi oo~i, oo 

0, 0 0 0 c S tT^ZMtttfrfi/XVi/tt^y 1 
OOMl^ffifflfSfc^ (B) |#fti:LTJ±§lffi 
i^5 0mVg &±-?fc* ^ 'J #&S«2iJ£ 5-10 
0 U ±f B ( A K ( B ) $#*±f 

xnm i c ^§»±i efs#i^ \m%m 
80-300 -cmrnxfr 5 , i #jw±in 

[0 0 0 1] 

{ffi*SHT:«S< ^M?)7»>y n-vrfi^-x 
[0 0 0 2] 

-ydfA£ LXli, ±% < ^HtT^l^V^y ^n^-tf- 

y^dLic^mmmm^M^u mmimm^xmt 
[0003] ctiB^'j^-yiAii ^-fn©«^t> 

& 3#/l>#V *° 'J ~> a + -9- >4 =f AXtt tin;!/* 

£*g£U fttt*S*T^So #PJfS 6 2-2 

5 2 4 5 7^1Wli, tf;l/#/iI?lh>P*U-> 1 0 0 



(2) W?m 9- 2 7 7 2 5 2 

2 

Mast** t Tjsas^«so* 5~2oo i wsmtsa 

&tc, #l v ¥5 - 2 8 7 3 7€&fBT-fcU tf/l/tf/tfU 
i/D^-tyi 0 0ll$£#LT0~3 0 0lSgB£>$ 

[0 0 0 4] UfrL&tf^ c©«t5*?S^!lXttMSi 
Mfcfct #l v ¥7 - 2 3 8 2 2 

inf l m% Hfc i o 0-2 5 or© 

6 1 - 1 3 0 3 4 4 ^fR^tt, 1 5 0 °C£T 2 RfWfr 

[0005] #ic^i/y n-ydh<r>mW5mmh 

20 mnt&zi' y 3-^^71/ tftjig^iM^^ 
^-x* y v-^iMTciWPS d » si^b 

[0 0 0 6] ^{C0f^lJ6^ftT^SlM« 

■s, mmmmt, m a K^tz a k i 11 2 isxa 

30 2 ^^-;b^v*°y 5/p^y^i*ffiiSTs^wd» 
4&tf±Mffi^°y7°5 fc, l^»^niit-§ 
An»g6i:^ii€L, m$mmmmzfrt>mt< 

p 7 ^e^tti^tiSo gic, 1 amm 

^^;U^toP8^i5flP9^fi^, IiS^^;^nP8 
fin 9 to Z limit JS 3 y r>"9-- l 0 Stf*^ jH 

40 [0007] COi^ S:ail?iSSB-p«, Mm^X 
1z%t&y^7V~Ym\\^Xm , 0ThtStc&, X^'ja- 

[0008] l^u «nfc»tt*wra?stt'>u 3- 
h^m.(Dtmmm^>mxh d , en^a^^p 4 - 2 

8 0 0 8^&$n?tt, 2|Silgll?ffl^tIII 
mm 2 0 0-3 0 0*CfcMU Wffi^J^B^O^ffl 

50 ^mitm^xh^xo imft%fenzfa±-£&x^ 
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fc, ^B#ftlf5 4 0 9 9 7 8^fCfeV^Ttt, ig^fifi 
* 1 5 0~ 3 0 0 °C tt& tmc, 2 ttSHS@R19l$ 2 

£ffi£LT^S*V C©££H\ Ktfiitf&$g 

[0009] ±mmmmfr-&istitct>(D 

oft n a n H©»> U 3-yiA^-X^^§I«>' U 
[0 0 10] 

(1) iftfk 2lixa^fM^«ii, Wl 20 

tr> t>fflbztim# t mi t mmm, w l m ? nr 

SM^ii$rap^ 5 $ ffi £ n 5 'J n ~yd^ 

zum^zmmmMfcmzbumfc^M^Tbmi 30 

(2) ±mmtzm**y-*ffl8iix%&±.m 
( 1 ) mmmm, 

( 3 ) mm®-* 2 ffl6i±»r 5 1 mimic 

(1) Xfcfc (2) iaiM& 

(4) ±12(1), (2) Xtt (3) f2S©lStt£$!ffl 
U (A) ±3Wfc LT 1 #?(pfc4*6: < £ fe 2 fflOSJS 

2 5tJfcfcltSfiifii)M 0 0~1, 00 40 
0, 0 0 0 c S t T?&3J£ffci7l'#/#y S/P*1J-> 1 

t^5omVg jm±t?ss ^ v tswmn^. 5-10 

OtltMU ±12 (A) > (B) ^^±|2fg« 
TigH L fc& C ©SS^*±l2{gftrtT-3 1 tH^M 
T 5 C £ mU tt% im~y U n - > rf A^-X«fE 

( 5 ) ±mMtkMzm%nmm-)]mu&if i 8 0 ~ 3 
0 0 vmmvm, cowmiz 1 #jeu±i&-f s<t 

?£L/c±!2 (4) Efs0££££ffiT5o 50 
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[001 1] ^m<D'M^yv^~ydh^\-x(Dmwi 
mmmmm$wmm*mm\L ± wf , ±ias?M^o 

r*®M:«!?&££fT5 c ^Tftst^ shit?© 

[0012] *5EWSHRCf»Sfc«fcntf. Anm 
Dii** • S/xrU-h^fiT*'&SCi:ft< Site 

[0013] st, *^T*a, mwyvz-ydi*^ 

[0 0 14] 

[0 0 1 5] C©01©Sg(i, 04©Sgfc*5V^T, 

luiai^^Wmn 7 fcAnftMtg&nS* l 2 ^ligf 
ztmc, Ilfti2iciiliii 3^SgLT, 1« 

[0 0 16] *^T*^ffl-r«®^W*?iMfiltt, i 
fA. 2#Xti^-ffl©S^«T-feD, fflltfrfJlg^nT 
i^B»t5i:i^t5o ±iaai!gasi:L 

Tt±. mtf T EM («) S) , K R C 

( («) m*mmsi) iw&ns. 
[0017] ±i2iiM?g««. ?gaBt©^BfrBi^s 

< 1" § ^ »J a D {C #t l ^ t w$ ^ 
^SL<, aHW&»4lfcLri4L/D=l 0J-XK # 

tL/D=3ow±©fe©*wi-efeo. ^rnn&o 
[0018] Htc, ±l21Mg»^a, 0 1 fc^tfc 

m©c ffi*&p^s^mp©p^t i m?mmmm 
[0019] gfc, iMrHMiitiiS-rsfSfttt, p/tI 



5 

ummmmmmmmxxmmmmm 
[0020] mmmn, mmmm, mu^-^~tu 

F*3^af§^«M0M^fr«8 0-3 0 0°C, 

1 5 0 ~ 3 0 0 °CT 1 ^tt_L, mz 5 #t(±0iBH tt 

§ C 1$ U\, htijm&tfi 8 0 °C*l&t>'SB# P^O 

mxmmc <t §«g±#^? i tjgc -ruca 1 1, & s 

ttizftbm\<^tf&<o, 3 o o x^m^t±mx 
&mmMV$v*yu*y-y<D£i^ mwmat i 

^TOc'>&< £fc 2{IW<r«KSS^>li^SM 
7><m&%fe&%Vm?ZtZtc!sbMt 1 5 0-3 0 0 

[0021] mffifoomzmmit, 'rn^v^-y 
dk^-wuft&fc&ftmkT- 1 « FeS£ «t d pip ? 

zmftte, m 2 Km x?ic mm 12*2 &mx& 
lw &*s c ^> :/ t, $ ft ^iiKft i: n^tcin^-r 5 

Ra S i Ochm 

^SXiiTkHS-pfeSo attl. 9 5-2. 0 5O&T* 

) 

[0 0 2 7] ±I2S (1) fc*VT\ R<D7A/*=.A& 

r t Lxo-mmfommt vrtt, mm. 1-12© 
^y^m^y^ur^m, 4 

a^©7U-;US*i?*W6nSo a«l. 95- 
2. 0 5©^$ -So 

[0 0 2 8] C <D*hiSJ *° V y U ycofeffit, 2 
5tfcU3V»T 1 0 0-1 , 0 0 0, OOOcSt, fft 
1, 0 0 0-1 0 0, 0 0 0 cStfg5i:}:«$L 

[0 0 2 9] (B) mtLTli, 

y y a $ ft § o c © «t o %mm t 
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* [0022] »>y LT 
a, $7$y7. 7,*-vt°yy\ amexpac 
(maag™ , *r-j*y? (mm (ft) 10 

[0023] $ft, #fgfjf§m siMfMss-r^ 
10 ^ffl^y^i 4^ffl-r5ci:tRr^T*fes 0 

[0 0 2 4] ±fB»«5*U— fctm W*.Jf**r 
4 ( (ft) /y^^*y;^-S) SHtf 

[0 0 2 5] *3»«e£?£tt, ±fgiMfigfflL 

(A) mitLX \ft?*iC&%< tS>2®(DK£g* 

(B) mtLXmfttfS i 0 ! T*65Jt^ffi®5 0 

[0 0 2 6] ccx\ m^yV n-yrfA^-X©^!j 
(A) /8#tt, l^fffC^%<tt>2fflJM±0 

feOTft.fiWRr«Tfa&«tf, #icTiaTOfl^ (1) 

(1) 

0 ftii->witfi(f6ti4 ±myvxmic 

yy n-ytjfrfr >"jAiBaifflMliH^ 

[0 0 3 0] C£^>U£I^»D1E£1«\ ±E 
(A) *^©*;l/^f/#US/D*-9->i ooMPJcM 

L5-1 0 0111, #{C2 5-8 0WS&T>1t>&Z.£ 

^ ^M^lE^Lft^ft, g^>U3-y 
[0 0 3 1] 

t; S^PIpT 5 c i: 5c i D , ^ih^ii • 

K*SHrI^T*S D. fi£*««S/y n-yrfA^-x© 

sttS±#^WiJL, ^#$^©ss^^y3-y 
nA^-x^jgnj^sso mmumzm 

1 {cffl^^^^SiDfe^n-fexWM^feD, 
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[0 0 3 2] 

imm kt, mmmmm%^Lx*mm 
ft*, ^Mtfoastt^-ftifclia. fig 

[0 0 3 3] $fc, gffifflfCT^LfclMBS^ 

5 0mm. L/D=5 0 (UiffflM, DBX^'Ja- 

g) 0 3^^^@^S2$[[!X^Ua-WLffiba 10 

■^sso mmmummiaz, mvtyv^-ydL^- 

P, StHfcSffta-rftfHoSKiJSfcWfc, 

stills s mm %mmzn *> mm-oim 
[0034] mm fc^rsnfc*v^r, i 

UUBWtBQ 7 fCrtg 5 0 mm, 5 0 0 mmOR 20 

i^5M/^y;bST^f(£tifc 2 5 "CfcfetfS&jg l 
o, oooc s tOiffittK^^i/^ys/p+iJ-^i o 

0 8k £988 UMII 1 8 0 m 2 / g , 

o . i k g / 1 v 6 7 7 *° y 

ymsmmmm 3 «/B^T*R»fc0«& l fc 0 1 

fiSSRttOigJSa^n^ 5L/D=15STf*80lC 
JTFfC flM#{i2 5 0°C{cffi^Lfco IM^lfC 30 
g^2nfc#M§ft<«gfe£M2 5 0TMI#Lfc o 

i: mmmwjkftv-A'V* v mxmztifc 
2 5 io, 0 0 0 c s t 
->v*yy%9 5»iinLfco 

[0035] iM^»^©!f gi^Ktt 9 o#, itmm 

[0 0 3 6] ^»J;D»aiLfc»>U3->r3-A^- 
5 0°aXBcf,itL/c„ f#5tlfci€«y'J3-y 
rfA^-Xtt, [HlisiOMf raiffittSB^W 40 
*h No. 7D-^- lOrpm) ^ffl^TMIfJl 

©MttfiRtf 1 0 5tfcT6^ffliiaajasurcft©« 

:JA3¥ttttfc®ff:£-ii, ^Afttt^SHSf « fe«>K±S 
*iSfefcT«ifiLfe*«^y n-yrJi^-* l 0 Ogfffc 
#U 2 5°C©Kig7 0 0 c S t©S i-OSl OOt 

L fc*JBg?^ 0.05 g T?£ 5ijH S 
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7U*5a5, x^-;by^D-\^/-;b5 0%©^« 

?V-}Vm&&*mtiU 1 2 Otlrl O^Uffc? 
■Sfco SStlfcrlkWttfMiJ I 3 0 1 fcS 

U fttf, 5iaast4^-ry^y-^- (± 

mmmmmx^ 1 t^fo 
[0037] (iii 2 ) 0 2 «t ^ t mmmmm 

ttffiP 7 fcflg 5 0 mm, S£ 5 0 0 mm£DFWc©<fe 
g 5 0 mm, S£ 5 0 0 mmCRli^O&fiSffifft 1 2 

o time $7#y7Rxf&m®m£.isjmw* 
©»ei«iBitt 9 o fk 2 mmmwmirrxy-?* 

[0 0 3 8] (til 3)03 mm- «t 5 

ttttSP 7 fc^g 5 0 mm, 5 0 0 mm©P3IB[*?©& 

t*^t-^~i 3^®Dft^, i&qgftRrffifcu mm 

(x^r-ry^5++i--) l 5^AL/c 0 Hfcx MIS 

^©ffip^fc^7^yyi 4^g^L, m^xmm 

^7t°yyi 4&n$ftlznxfft%5 0mm, 5 0 
0mm(DRM«^lSfi#l 2, imt-^- 1 3^ 
ft 0 tttf , 4^7^y^tf^Sfilft«fc/jMB^fl^ 

r^asit*fi!ffl'r«fiWtt«atw 1 m-mizxm 
wyV3~ya^-zmmbrc 0 mmmmmm 
mmt 9 o 2 ao^wttRttFrtfi/Tssib 
fcgfi^ft-^i 4^-efeofco mmmi tmmicbxn 

■To 

[0039] 0 4 tcm l Tzwmmmm ^ 
xm^yv^-ydL^-xmmbtco mmmmm 

X&otco 

[o o 4 o] m i ©ism; d , *^fcj;tiif, m% 

[0 0 4 1] 

Hi] 
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CP) 


(p) 


(JIS - A) 


(kg/cm 2 ) 


# ZJ 

(96) 


(kg/cm) 




i 


900 


1500 


42 


60 


260 


7 


is 


2 


780 


880 


42 


68 


310 


10 


m 


3 


770 


800 


40 


72 


350 


11 


itmn 


900 


3850 


42 


55 


230 


6 



[02] ^mmmmi^ytfyyzmmLrzimm i wmwmm 

[S3] *fgsj!©Mi#:F*3^M^+-9--RrJip7^y7 p 9 

%mmLtcMmMMmmmmT*&Zo 1 o 

[04] ^©l^IMSS^T^WKTSSo 1 1 X&$y? 

1 SHrJgMl 1 3 hnmt-tt- 

2 mmmmmn 1 4 ^/g^yy 

3 i&^Mtt^ 1 5 mm^~ 

4 ±#J*>* *20 



[01] 



[02] 




[03] 



[04] 






